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Introduetion: Yor normal subjects perfonming # left-handed sequentisl fitiget-to-thumb opposition tasle (1)
multivariate analyses of fMRI time-sorles and [¥O)water PRT scans demonstrate the existonee of a statistically
signifieant multidimensional signal structure, For standard repemted-measutes expetimental designs significant
uncontrolled temporal effects appear as a signal dimenston thit is uncorrelated with the primary activation response
for both MRI (3 min) end PET (100 min) time scales,

Method: PET scans were acquired for thiee subjects at the VAMC PET Center. Bach subject had four scanning
sessions during & 3-8 month period ([baseline, activation, b, a, b, a, b, al/scanning session). Scans were aligned and
analyzed vsing the techniques described in (1) to obtain the eigenvectors from a Scaled Subprofile Mods! with
pringipal compenent analysls (SSM/PCA). Whole-brain echo-planar fMRI scans (15T, 3.1 x 3.1 x & mm* voxels)
were also acquired for three additional subjects at the MGH-NMR center; cach subject was soanned over pight runs
of 72 2.5-second scans ([24b, 24a, 24b)/run). For PET and fMRI each subject's scang were aligned and individually
analyzed to obtain SSM/PCA eigenvectors (1,2) and a sepatate canonical variables analysis (CVA) of the eigenvectors
from each subject was parformed (3). CVA tested the hypothests that each subject’s group menans—for 72 fMRI scana
avataged across runs or § PET scans averaged aoross sessions—were identical vs, the alternative that they lay in sn
r-dimensional hyperplans,

Resnlts: For PET and fMRI the CVA group means for each subject e in 4 two-dimensional hyperplane (p < 0.05).
Figs. 1A and 1R illustrate the time course of the 1at and 2nd canonical varintes ((1V's) for ons of the fMRI subjects;
note the hemodynamic state
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ed by the first two ('V'a for one of the PET subjects; ellipses represent 95% confidence Intervals on the scun means
and the % variance contributed by each CV to the state-space structure is recorded on the approprinto exis, The
canonical eigonimages assoclated with C'V1 for PRT and fMRT contain the expected activated foci in contralateral
sensory-motor cortex, SMA and ipsilateral cersbetlum for all subjects analyzed. The spuond canonical eigenimages
have no consisient pattern across subjects within or bstween PET and fMRI.

Conclusion: In sequentinl repeated-measures experimental designs using & simple motor task there 18 evidence of
pignificant uneontrolled scan-order (temporal) effects in both FET and IMRI studies. These daty suggest that repestod
baseline und uctivation states shonld nof bo treated s random replicatss to avoid using inflated noise variances, and
that experimental designs using tandomized scan order may be important in fanctional activation studies.
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